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AEROLOGICAL OBSERVATIONS 
[Aerological Division, D. M. LITTLE, i n  charge] 

By L. T. SAMUELS 
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Marked differences in the temperature departures 
for September occurred in the higher levels between 
Seattle and San Diego, positive values prevailing over 
the former station and negative values over the latter. 
Moderately large negative temperature departured also 
occurred in the lower levels a t  Washington, D. C. At 
the other stations with a s a c i e n t  period of record for 
the determination of approximate normals, temperature 
departures were relatively small. (See table 1 and 
footnote thereon.) Upper-air relative humidity depar- 
tures, in general, were of opposite sign to those of tem- 
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perature. The lowest mean relative humidities for the 
month occurred in the upper levels over Sunnyvale, 
Calif. 

The upper-air resultant winds for September were, in 
general, as follows: At the 3,000-meter level, the direc- 
tions at  most stations were close to normal. The most 
marked exceptions occurred at  Oklahoma City and At- 
lanta, where they were diametrically opposite to the 
normal. Velocities were moderat.ely above normal a t  
most stations east of the Mississippi River and along 
the Pacific coast, and below normal elsewhere. 
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TABLE 1.-Mean free-air temperatures and relative humidities obtained by airplanes during September 1936 
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I Altitude (meters) m. s. 1. 

29 
30 
14 
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30 
30 
29 
19 
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28 
30 
23 
30 
30 

30 
30 
21 
17 

30 
30 
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2 
27 

Stations 

Bihingi, hIont.2 (10% m) .......... 
Boston, Mass.$ C5 m) .............. 
Cheyenne. Wyo.2 (Ab73 m) ......... 
El Paso, Tex.3 (1194 m) ............ 
Fargo N. Dak.2 (274 m) ........... 
Kellv'Field (San Antonio). Tex.1 

Barksdale Field (Shreveport), L3.1 
-(5'Llll\- ......................... 1 1 9 . 9  ....... Z2.5 ....... 19.4 

12.9 ........................... 
12.4 ....... 11.6 ....... 9.1 
9.4 ........................... 

18.3 ........................... 
9.9 ....... 13.8 ....... 12.3 

( % m )  .......................... 20.2 ....... 21.5 ....... 19.2 
Lakehurst N. J 3 (39 m) ........... la 1 ....... 13. i ....... 11.0 
Maxwell 'Field (Montgomery), 

41s.I (53 m) ..................... 19.6 ....... 21.3 ....... 19.6 
hlitchel Field (Hempstesd, L. I.), 

N . P . 1 ( 2 9 m )  .................... 13.9 ....... 12.3 
Murfreesboro, Tenn.2 (174 m) ..... 16.6 ....... 17.6 
Norfolk Va.3 (10 m) ............... XI. 1 -1.9 16.8 

Omaha, Nebr.2 (300 m)- - - -  ........ 14.9 -0.2 17. 8 
Pearl Harbor, Territoryof Hawaii a 

Oklahoha City, Olila.2 (391 m) .... 16.9 ....... 17.9 

............................. 
-1.3 21.5 -0.7 18.9 
-1.9 17.3 +O. 1 22.0 
....... 20.7 ....... 18.9 
-3.2 13.3 -0. 1 12.9 

....... 14.6 ....... 13.2 
Spokane, Wash? (596 m)  .......... 12.1 ..................... 16.6 
Sunnyvale, Calif.3 (10m) .......... 14.5 -2.4 12.4 -2.1 18.7 
Washington, D.  C.8 (13m) ........ 15. i  -4.2 16.5 -2.4 14.5 
Wright Field (Dayton),  Ohio1 

(244 m) .......................... 13.3 ....... 16.8 ....... 16.9 

(6 m) ................................... 
Pensawla, Fla! (W ui) ............ 21.9 
San Diego Calif.3 (10 m) .......... 17.1 
Scott Field (Bellerille), 111.1 (135 m) 13.8 
Seattle, Wmh.8 (35 m) ............. 12.2 
Selfridge Field (Mount Clemens), 

Mich.1 (177 m.) .................. 12.3 

14.3 ....... 
19.8 ....... 
19. 3 -1.5 
1s. 1 _ _ _ _  _ - -  
17. 5 +O. 7 

Iepar- Depar- Depar- 
ture 
from 
Normal normal normal 

Mean :r!f Mean ,!ryz Mean 

--__--- 

...... 16.4 ....... 

...... 15.4 ....... 

...... 6.5 ....... 

.__-__ 20.0 .______ 

...... 10.5 ....... 

...... 16.6 ....... 

...... 9.6 ....... 

.................... 

14.1 
12.4 
5.3 

12.5 
18.0 
7.8 

13. 4 
8. 1 

11.5 
8.9 
2. 9 

12.7 
15.0 
5.0 

11.0 
6.6 

......I 17.01 ....... 1 1 4 . 7 1  ....... 1 1 2 . 1  

...... 10.3 ....... 7.9 ....... 5.8 

...... 14.6 ....... 12.2 ....... 9.4 
-1. 6 15. 1 -0. i 13.4 +O. 1 11.0 
...... 15.1 ....... 13.4 ....... 11. 1 
-0.6 15.6 -1.1 13.2 -1.1 10.2 

.................................. 
-0.8 16.3 -0.9 
+2.4 19.5 +0.8 -1.1 
...... 15.4 ....... 13.4 ....... 
+1.2 11.6 +1.7 9.8 + 2 0  1 :%: 1 -0.7 

~~ 

Num- 3,000 ~,Mx) 5,000 

Depar- 

- 
29 
30 
14 
30 
30 

3.0 ....... -3.0 ....... 29 
-0.1 ...... -5.5 ....... 19 

3.1 I ....... I -3.8 I ....... 1 1 °  27 

w 
311 
23 
30 
30 

____._ 11.2 _ _ _ _ _ _ _  
__.___ 15.8 _ _ _ _ _ _ _  
4-0.6 20.1 +1.8 
-2.7 12.5 -2.5 

._____ 14.3 _ _ _ _ _ _ _  

9.1 __----_ 
12.4 _ _ _ _ _ _ _  
17.4 4-1.4 
10.8 -2.8 

12.3 ....... 

R E L A T I V E  H U M I D I T Y  ( P E R C E N T )  

_ _ _ _ _ _  
10.8 
13. 5 
10.8 
8.0 

6.8 
9. 1 

14.0 
8.7 

10. 5 - 

9.1 ____-.. 
5.5 ____-.. 
0.5 ....... 
9.5 ....... 

11.7 ....... 
2.3 ....... 

8.1 ....... 
4.5 ..__--. 

9.3 ....... 

3.3 ....... 
6.5 ....... 
8.5 +o. 4 
8.3 ....... 
7. 7 -0.7 

-I--I---l- 
3. c 

-1.1 
-4.7 

2.8 
4.7 

-3.7 

....... -2.1 

....... -7.6 

....... -10.3 

....... -4.6 

....... -1.7 

. ......, -9.7 

....... 

. . -. . - - 

. . -. -. - 

....... 

....... 

....... I 

-1.6 ....... -7.5 ....... 
0.0 ....... -6.9 ....... 
3.9 +o. 3 -3.0 +o. 3 
2.1 ....... -4.4 ....... 
1.7 -0.3 -4. i 0.0 

2.0 -1.0 -3.6 -1.0 30 
1.3 -3.5 -3.9 -2.8 30 

....... 8.0 ....... 1.5 ....... -5.1 ....... 27 

.______I 7.81 ______.I  

-0.9 ___.___ -7.2 _ _ _ _ _ _ _  30 
-0.4 ....... -6.7 ....... 30 

4.3 +1.4 -2.2 +1.4 20 
1.1 -1.5 -4.1 -1.1 25 

1.7 _.___.. -5.0 _ _ _ _ _ _ _  27 

1 Army. ' Weather Bureau. 
Obserrations taken about 4 0. m.. 75th meridian time, except along the Paclflc coast and  Haweii ahe re  they are taken a t  dawn. 

a Navy. 

Nom-The departures are based on "normala" coverlng the following total number of observations made during the 8mne month in previous years, including the current 
month: Norfolk, 118; Omaha, 150; Pensawla, 168; Ban Diego, 163; Seattle, 46; Sunnyvale, ~ 2 ;  Wsshlngton. 208. 

a8698-36-2 
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TABLE 2.-Free-air resultant witids (naelers per second) based on pilot-balloon observations made near 5 a. m.  (E.  A'. T.) dirring September 1935 
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Albu- rluerque, At:;,t.a, Billings, Boston, Cheyenne. C,hic:~go, '22;- Detroit. Fargo. Houston. $;:, Medford, Oreg. 
Mout. Mms. JV'YO. Ill. hlich. N. Dalr. 'rex. 

(1,554 N. Mex. m) (309 m) (1,088 m) (15 m) (],Si3 m) (193 m) (gig) (204 m) (274 111) (21 m) (:I&) (410 m) 

~ ~~ _ _ _ ~  ~~~~ Altitude (m) 
m. s. 1. 

__ 

boro. hfurfrees- Tenn.  
(1W m) 

Surfaw..--. 
500 ___. - - - - - - 
1,ooo ..______ 
1.500 ........ 
3,000 ........ 
2,500 ........ 
3,m1 ........ 
4,@?0.. ...... 
5,000 ........ 

5 

167 
206 
242 
301 
229 

Altitude (m: 
m. s. 1. 

_ _ - _  ~ -_-__-_--- ~~ _ - - _ _ _ -  ~~- 
0 

0.4 24 1.4 2i8 1.6 296 1.3 278 2.5 195 0.9 63 0.7 277 1.3 191 0.5 20 2.3 99 1.6 99 0.1 56 0.2 
.......... 67 2.8 ............ 295 4.5 ............ 246 4.0 258 2.3 2iG 3.3 196 1.9 101 3.2 103 3 . i  3% 0.2 139 3.0 
.......... 9s 3.8 ............ 30-1 5.3 ............ 264 5.1 250 5.2 278 4.9 379 3.0 125 4.1 103 3 . 2  250 0.9 173 2.2 
.......... 87 3.3  238 2.3 289 5.8 ............ 279 6.5 285 5.5 294 6.9 25.5 5.1 I?? 3.0 119 3.1 169 0.7 3 9  1.6 

1.5 9Y 2.6 279 2.1 257 9.0 273 5.1 244 5.8 2.39 6.2 289 8 . 2  293 7.7 102 1.7 121 2 . 3  13X 1.2 261 1.1 
1.1 90 2.3 ?79 4.0 290 11.6 281 6. 1 2i5 7.? 305 4.8 233 9.F 272 7.0 171 0.5 120 2.2 231 2.2 ?E0 0.5 
1.4 92 1.6 274 5.4 ?89 14.1 284 4.8 273 8.6 323 G.5 279 !0.9 285 10.2 217 1.1 159 1.4 239 3.3 235 1.4 
1.3 70 0.8 2 i O  9.6 23014.6 280 6.0 286 12.6 .......... ?SR 13.5 .......... 249 0.8 211 1.6 248 4.4 25 1.0 
2.9 244 3.4 254 10.4 .......... 299 6.7 ..................... 293 14.7 .......... 347 1.0 .......... 344 2.0 ........... 

N. J.  

149 1 . 1  1 159 
179 3 , s  I 2c4 
1ss 5.5 239 
186 3.9 US 
163 2. R 259 
165 2.3 287 
118 1.5 237 
35 1,s 286 

349 4.1 303 I 

Pearl Har- 

Calif. City. Okla. Nebr. tory of Fla.1 1\10, City. Utah Calif. Wash. Wash. ton, D. C. 

- 
R 

0 

Y .- - 
f 
- 

1.7 
5. 3 
9. 4 
8.4 
5.8 
5.6 
5. 6 
5. 4 
7. 3 
- 

Newark, Oaliland. Oklahorun Omahs, 

(402m) (306m) (14 m) 

bor. Terri- Pensacola, St. Louis, Salt Lnke San Diyn.1~  s$&Fpje4e. 1 1  Seattle, )1 Spokane, 11 W'ashing- 

Hawaii I (24m) (170 m) (1,291111) (15 m) (141~)  (603m) (IO m) 
(65 m) 

.- 
d 
.6 a S  

5s 
81 
85 
9s 
96 

227 

___-- 

1.1 150 3.4 15 
5.7 ............ 345 
4.8 ............ 340 
5.1 154 4.2 249 
5.0 191 2 . 4  185 
4.5 244 1.9 155 
4. 7 270 2.6 1,SS 
4 . 7  2 i i  4.2 149 
..... 270 4.7 63 

! 2 a  
.2 - 

-- 
2. 1 
2. fi 
4 . b  
3.6 
2.3 
2.6 

............ 

............ 

............ I 

- 
R 

0 

c) .* - + - 
2.6 
2.6 
2. 0 
0. a 
1.3 
3. 5 
4. 7 
2. 8 
0. 8 

.- 
Y 

E 

43 
\1 
b8 
96 
69 
61 
60 

307 
. . - - 

1 Navy stations. 
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RIVERS AND FLOODS 
[River and Flood Division, MONTROSE 1%'. HAYES, in charge] 

By RICHMOND T. Zocn 

Tlie most inqmrtant flood in t,he ITnited Stctes during 
September was the one in the Jai: '.e,s River in Virginia. 
This river reached hiyher stages at, Co1im:bis and Ric.11- 
n-rond, VP,., hlmn limd bccn reac!ieil n t  these gage stmations 
since the p e n t  flood of November 1877. 

T h r e  were he,avy rains over the James Riwr basin 
early in the month. The t'otal rainfall for the, 5th and 6th 
averaged 6.5 inches for the e.ntire lmin,  hiit the rain was 
c,onsiderably heavier e.ast8 of the Clue Ridge; in fact the 
rivar diel not reach flood st.nF.e a t  or above Lpnchlmrg. 
It is quitc i:nuaual for bhe rive,r to reach such hinh st,.zge$ 
a t  Columbia and Richmond, and yet remr,in helow f i ~ ~ d  
in ibs upper reaches. 

Portions of R i c h m i d  are flooded when the river 
reaches a sta?:e of 8 feet. Until 1927 the nisin lower 
business seckion invariably suffered he.avy losses, but in 
that year a dike was c.onstruched which protech t81iis 
sect8ion of the chy uj> t o  shges of 31 feet.. As a stage 
higher than this wm €orec.ast, the city had sandbags 

placed on the dikes end took niin~erims other precautions, 
and as a result of these enieryenL'y riiessures the lower 
business section was not flooded, nlthougli the river 
reechetl a stage of 23.65 feet. The crest stage forecast 
was 24 feet. However, the gas plant was flooded, and 
the city was without ms for several clays. 

There were unnsually heavy rains in the Rio Grande 
Valley in the vicinity of La? Cruces, N.  Ales., on the 
night of August 29-30. The floocls caused l y  them did 
not, siihaide until early in September. Tlie damage 
caused by t!iese floods, which extended irom Elephant 
Bntte, N. Xles., t o  El PRSO, Tes., exceeded $1,000,000. 
The Weather Bureau has no river g q e s  in this reach of 
the Rio Grnnde. The floods in the lower Rio G r a d e  
were not SeIioiis. 

Rains on Septeniber 4 to G were the hefiviest of record 
over most of southern Delaware and the Eastern shore 
of Marylnncl; and they caused floods in all of the streams 
of that region, with extensive damage. 


